such as obesity, diabetes, coronary heart disease and some cancers occurred frequently, while there was a small occurrence of these diseases in Africa and Asia (3) . The European and American diets have high fat and low dietary fiber (DF) content, while the Afro-Asian diets have low fat and high DF content. Fat and DF contents in the daily diet have been considered important factors in such chronic diseases according to many of the epidemiological or experimental studies (1, 2) .
Several studies (4-9) have been carried out on the effect of DF and fat intake on fecal flora and on fecal metabolites, but the results are not always consistent with each other. Such variance of these results might be attributed to differences of the experimental conditions such as source of DF and fat supplementation and volun teers.
Diet composition of Japanese people has been westernized in recent years, and geriatric diseases have increased. Benno and Mitsuoka reported the effect of an experimental western diet on fecal flora in Japanese volunteers (10) . This experi mental diet was a high meat diet; however, we considered that the western diet is not so much a high meat diet as a high fat diet.
In this paper, we described an experimental Japanese diet, a western diet, and a DF-supplemented western diet given to Japanese healthy volunteers, and de scribed the influences of fat and DF contents in the diet on fecal flora, fecal properties, fecal enzyme activities and fecal putrefactive products. indole, p-cresol, phenol and skatole were analyzed by a gas chromatography (15) , and polyamines such as putrescine, cadaverine, spermidine and spermine were analyzed by a high-pressure liquid chromatography (16) . Each fecal putrefactive product is also shown as concentration in feces and as daily output. Mutagenicity assay. The assay of mutagenicity was carried out by the in vivo method of Heddle et al. (17) , and Suzuki and Bruce (18) , and by the in vitro method of Ames et al. (19) . For in vivo method, fecal material extracted by dichloromethane was injected in the rectum of male mice (C57BL/6J, Charles River), aged 7-8 weeks. After 24 h, mice were killed, and the appearances of nuclear aberration in rectum crypt epithelial cell were counted (17) . For in vitro method, fecal material extracted by dichloromethane containing 20% of acetone was used for Ames test (19) .
EXPERIMENTAL
Statistical analysis. Number of fecal flora was analyzed statistically by the Wilcoxon's rank-sum test, and frequency of occurrence of fecal flora was analyzed statistically by the Fisher's exact test. Other data such as fecal properties, enzyme activities and putrefactive products were analyzed statistically by the paired Student's t-test. Table 2 shows the fecal flora.
RESULTS

Fecal flora
No significant change in fecal flora at the bacterial group level was observed throughout each experimental period, although the number of lactobacilli in HF and HFF tended to be higher than that in LF.
Fecal properties Fecal pH and fecal moisture are shown in Fig. 1 . No remarkable change of fecal moisture was observed. Fecal pH in HF showed a tendency to be higher than that in LF, while that in HFF was significantly lower than that in HF (p<0.05). Fecal weight is shown in Fig. 2 . Fecal weight tended to increase with the three consecutive periods. In this study, daily energy intake in LF was different from that in HF and HFF. Fecal weight per 1,000 kcal of energy intake in HF was lower than that in LF, and that value in HFF increased to the level in LF. Daily mineral excretion in feces is shown in Fig. 3 . The excretion (both the concentration in feces and the amount of daily output) of fecal Ca and Zn in HF was more than those in LF significantly (p<0.05), while those values in HFF decreased to the levels in LF. Fecal excretion of Fe decreased slightly with the three consecutive periods.
Fecal enzyme activities Figure  4 shows Fecal putrefactive products Putrefactive products in feces are shown in Figs. 5 and 6. No remarkable effects by HF supplementation were observed, while fecal contents (both concentra tion in feces and amount of daily output) of p-cresol, indole and total putrefactive products without polyamines in HFF were significantly smaller than those in HF (p<0.05). The fecal polyamine contents (both concentration in feces and amount of daily output) in HF did not change remarkably from those in LF, and polyamines without putrescine in HFF showed a tendency to be smaller than those in HF. On the other hand, fecal putrescine in HFF did not change from that in HF.
Fecal mutagenicity
In vitro tests by the Ames method were all negative. The change of fecal mutagenicity in vivo is shown in Fig. 7 . All in vivo cytogenetic data were also normal, while fecal mutagenicity in HF tended to be higher than that in LF, and that in HFF was recovered to the levels in LF.
DISCUSSION
The relationship between the intestinal flora and dietary factors have been studied by some workers, but their results do not always agree with each other (20 -22 ). Benno and Mitsuoka reported that the numbers of bifidobacteria, eubacteria and lactobacilli in high meat diet intake were decreased (10). Reddy et al. reported that the numbers of bacteroidaceae, bifidobacteria, peptococcaceae and lactobacilli in the high-risk diet of which nutritional composition was high protein and high fat were higher than those in the low-risk diet that was a no meat diet (9) , and these results agreed with Aries et al. (20) 
